ABSTRACT
INTRODUCTION
Water is the basic necessity of life, not only for human beings, but also for plants and animals. Scientists estimate that water covers nearly three fourth of earth's surface in the form of oceans, rivers, lakes, snow, glaciers and ground water. Though this seems an inordinately huge amount; in actual fact, less than one percent is fresh and usable found in lakes, ponds, rivers and ground water. There are some ways in which bodies of water get polluted; discharge of untreated domestic sewage into water ways; discharge of industrial effluents; discharge of agriculture wastes into water way; use of pesticides, herbicides, fungicides and weedicides which seep into ground water; discharge of fertilizer residues as run-off from farm lands into water ways.
Studies of physico-chemical characteristics of ground water or drinking water of various villages of various talukas in Gujrat State have been carried out by various workers [1] [2] [3] . Kalol Taluka is famous for industrial estate in Gandhinagar district of Gujarat sate, India. Borewell water is generally used for drinking and other domestic purpose in Kalol Taluka. So, we carried out a study of physico-chemical parameters of borewell water of North, Central and South regions of Kalol Taluka and data were analyzed statistically using coefficient of variance (%CV), analysis of variance (ANOVA) and t-test.
MATERIALS AND METHODS
Water samples were collected from bore wells of thirty-nine villages of Kalol Taluka during May-2006. Thirteen villages of each region of Kalol Taluka (North, Central, South) were selected for water sampling ( Fig. 1 and Table-1) . Samples were collected in polythene bottles and analyzed for various physico-chemical parameters as per standard procedures described in APHA 4 .
( Table-2 ). The analyzed data were compared with standard values recommended by World Health Organization (WHO).
AR grade reagents and double distilled water were used for reagents preparation. The statistical analysis such as mean, standard deviation (SD) and coefficient of variance (%CV) of experimental data were carried out. Analysis of variance (ANOVA) and t-test were also determined for comparison among the water quality parameters of ground water of North, Central and South regions of Kalol Taluka as per the methods described by Rangaswami -5 .
RESULTS AND DISCUSSION
The pH value of drinking water is an important index of acidity or alkalinity. A number of mineral and organic matter interact with one another to give the resultant pH value of the sample. Eye irritation and exacerbation of skin disorders have been associated with pH values greater than 11 6 . The pH value of water samples of North, Central and South region of Kalol ranged form 7.49 to 8.34, 7.41 to 8.02 and 7.60 to 8.87 respectively. It shows that the water is slightly alkaline in nature. These values are within the prescribed limit given by WHO. Statistical analysis shows that the lowest (%CV=2.22) and highest (%CV=4.02) value of %CV for pH were found in Central and South regions, respectively (Table -3 ).
Electrical conductivity of water is directly related to the concentration of ionized substances in water. Electrical conductivity values of water samples of North, Central and South region of Kalol Taluka ranged from 0.86 to 2.24 ms/cm, 1.44 to 4.53 ms/cm and 0.68 to 5.27 ms/cm, respectively. 31% water samples of North Kalol region, 100% water of Central Kalol region and 92% water Values of all parameters are in mg/L except pH and EC (ms/cm) Excessive chloride concentrations increase rates of corrosion of metals in the distribution system. This can lead to increased concentration of metal in the supply Table-3) .
Catharsis, dehydration and gastrointestinal irritation show in humans due to high concentration of sulphate in drinking water 12 .
All water samples of Kalol Taluka showed sulphate content ranged form 10.50 to 20.58 mg/L, which is within the prescribed value of WHO. The value of %CV of sulphate content of water samples is lowest for Central region and highest for South region among the all regions of Kalol Taluka (Table-3) .
At lower concentrations, sodium in drinking water have to adverse effects on health. According to National Academy of Sciences 13 , the higher concentrations of sodium can be related to cardiovascular diseases and in women toxemia associated with pregnancy. Sodium may be of concern in the persons having abnormal sodium metabolism besides, high concentration of sodium associated with chlorides and sulphates make the water salty and renders in unpalatable. The sodium content of water sample of North, Central and South regions of Kalol Taluka ranged form 133.5 to 1000 mg/L, 148.5 to 700 mg/L and 78.20 to 900mg/L, respectively. 7.60%, 38.46% and 46.15% water samples showed higher values of sodium for North, Central and South region, respectively, as per WHO. Samples of Central region showed lowest variance (%CV=64.85) and of North region showed highest variance (%CV=104.81) for sodium content among all regions of Kalol Taluka (Table-3 Table-4 shows that the variance is significant at 1% level of significance in case of electrical conductivity, magnesium hardness and chloride content and at 5% level of significance in case of pH, total dissolved solids, total hardness and chemical oxygen demand, respectively among the water samples of three regions of Kalol Taluka.
Table-5 reveals that the difference of mean value of EC, TDS, TH and MgH are significant at 1% level of significance for North-South region and at 5% level of significance for North-Central region. The difference of mean value of pH is significant at 5% level of significance for Central-South region and at 1% level of significance for Central-South region. The difference of mean values of COD is significant at 5% level of significance for NorthSouth and Central-South regions. The difference of mean value of chloride content is significant of 1% level significance for North-Central region.
Conclusions
As per the various water quality parameters studied it can be concluded that the order of water quality of various regions of Kalol Taluka is North Kalol>Central Kalol > South Kalol.
